Морфоструктурни карактеристики на рудниот реон Кратово-Злетово by Serafimovski, Todor & Petrov, Gose
UDK 55 CODEN-GEOME 2 YU ISSN 0352-1206 
GEOLOGICA MACEDONICA 

T. 5 1990-91-illTBll-Stip Nr.l 
IGeoI. maced. I T. 5 Nr. I I 1-172 I SUp ~ 1990-91 . J 
I Geol. maced. T.S Nr.l 133-148 Stip 1990-91 
Y)lK: 622.34:550.389(497.17)(047.31) 
OpHrHII8JJeH HaY'fCH TPYJl 
Original ~lonlific paper.; 
MOPcI>OCfPYlITYPHH KAPAKTEPHCllIKI1 HA PY)J.H110T PEOH 
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T. CepacllH.\ t08CKK, r. nn-poB 

PyAlIPC:K~reo.tIOWKK Cl)aKYJlTeT - Wn," 

AI>CTPAKT 
nOJlpa'fjcro !lITO My npHnata 118 KPSTOBCKO-3JleTOBCK3n BYJlK3HCK3 06J13CT, KaKO 
TCKTOHO-M3l"MaTCKH .aOCT8 31TMOIIO 00 TCKOT H8 annCK8Ta opOrellC38, HOCH CO ce6e KH3a 
cnCUHI!III'fHOCTM 0 0 nornen ff3 JlllcjYIIKTHBfIIITe CTPY11,TYPH II P83110BI1.1lHOCTa H8 MarM3TM3MOT, 
Koj ce M8mujlecTHpaJI liB "POCTOP OIl OKOJ1Y 1.200 kif. 
Co lIaWHTe HCTp3lKye31b1l H npOY'I)'B81b8 BO Pll,,\IKHTC liS KpaToBcKo- 3J1CTOBCKaTa 
BYJ1KaIlCK3 06JlaCT e 33!\laTCII npocTOpOT OIl Hall 400 Kif, npeTClKlIO BO liej:lHIIHTe HCTO'IffH 
.aCJlOBH, Ka.ae WTO ce H3JlC3HH maollo lIojroneMHTe MRCH Ha HrllH6pHTH II K3I\e WTO, cnopCJl 
JlOceraWffHTe C03113HHja. ce ffaot-aaT 1I0jMOPK8HT11HTe lIynx8JICKH !\lOPMIt 00 P8MKHTe n8 oeoj 
BYJlKaHOreff KOMnJICKc.. fuop WeHaT3 MOP(~OCTpY1ITYplla OnanH3a U8 CnOMII3THOT npOCTOp e 
633Hp311a BP3 KopHCTelhCTO Ha Ck3HOrpaMH co npH6JlHlKeff p33Mep 1:230 000, aepOCIIKMKfi co 
cpeJlell P83MCP 1:30 000, reO])OWKH KapTM 1:100 000 H 1:50000, TonOrpa!\lCK8 OCIIOB8 OAl:50 
000, KaKO H TepeUCItHTe pa60TH H8 OJlJleJTHHTe .I1enOeH 0.11 R8BCJ1CHHOT npOCTop. 
BO BBJl 
TepUMepHaTa MarMaTCKa aKTHBHOCT, Koja lllTO 3anO'fHaJla BepojaTHo 
YlllTe BO ropeH eOueH H TPaena ce .IlO nnMOueH, n peTCTaBysa HajMapKaHTHO 
o6ene)f(je Ha KpaTOBCKO-JneTOnCJean BynxaHcxa 06naCT. Taa e KOHTpOmtpa­
Ha npeTe)f(HO O.Il pa:mOMHHTe CTpYKTYPH co .nna6HHCICH KapaKTep B.IlOnlK KOH 
.IlOata ;to BTHCHYBaFLe Ha HHTPY31iBHHTe MarMaTCKH Tena, npH,IlPY)f(eHH CO 
pa3HOBH,IlHH eKCnn03HBHo-e41Y3~mHH eKBI1Ba.neHTH (nHpOKJ1aCTHTIf, TY4Jo­
BM, J1aBli 0.Il n aUlITCXo-aH.IleH3J.1TCKH COCTaB H .Ilp.) n O.Il.IlejCTBo Ha HHTeJl1B­
HHTe TeKTOHCKO-MarMaTCJeH npOueCH BO JeOH MarMaTCKaTa aKTHBHOCT 6Hna 
nOBeKe41aJHa, ce Oq,oPMHJ1 KPaTOBCKO-3J1eTOBCKJlOT BYJ1KaHCKH KOMnJIeJ(C, 
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BO KOj .nOMHHHpaaT MapKaHTHH reoMop4>onolllKH 06nHUH O.n THnOT Ha cno­
)lCeHH BynxaHcKH anapaTH, KaJl,.IlepH, CBO.nOBH, KYnH, .najKoBcKO- HeKOBCKH 
Op06HBH H .np. 
KOMnneKCOT Ha BynKaHcKHTe CTpyKTYPH H BynKaHcKHTe anapTH, Ha 
.neHelllHOTO ep03HOHO HHDO Ha COBpeMeHHOT penje4>, ro 0.npa3YBaaT CTPYK­
TypHTe Ra penaTHBHO .n06po 3a'IyDaHHTe-Mop4>onolllxH 06mmH (KYnH, Kan­
.nepH, HeKOBH H .np.), .no UenOCHO llerpanHpaHlITe SYJIKaHCKH anapaTH, npo­
.IlYKT Ha nOCTapHTe tPa3H Ha BynKaHcKaTa aKTHBHOCT. 
nparnatbeTO 3a .neTepMffHauHja H MHXpOnoKauMja Ha O.ll.llenHHTe syn­
xaHCKH lleHTpH, npCTeHeCTH crpyKTypH H cnO)f(eHH synKaHcKH anapaTH 
6Hno npeJlMeT Ha npoY'lysatbe Ha ooroneM 6poj HCTPa)ICysa'lH. TIpSJiTe 
no.naTOQH 3a KapaKTepOT Ha synKaHCKHTe 06nHQH BO I<paToBcKO- 3neTOBCK8­
Ta Bynx8HcKa 06nacT ce cpekaaaaT YlllTe BO TPy.nOBHTe Ha UBHJHK (1906, 
1924). n OTOa, BO paMKHTe Ha reoMop4>onOlIlJCJiTe HcnHTyBlUb3 o.n cTPaHa Ha 
MAPKOBHK (1971), na BO pa60ntTe Ha IlAHTI1.K H .np. (1972), fIETKOBHK H 
POMMK (1977) H CfPAI!lHMOBCKH (1990). 
CTPYKTYPHO-MOM>OCTPYKTYPHH KAPAKTFl'HCTI1.KH HA 

HCIDfTYBAHHOT TfPfH 

BP3 6ala HS H3BpllleHHTe TepeHcKH H reoMop4>onolllKH HcnHTysatba H 
nOTpe6Han aHMma Ha reonOllll1Te J<'3pm co peKOHCTPYKQHja Ha nojaBaTa 
Ha synKaHcKHTe TBOp6H, }lojllosMe 110 KOHCTaTaUHja ,!leKa PalBOjOT Aa syn­
lCaJUI3MOT Ha osoj npOCTOp (KOj rn .nan Ii MHory6poj HlITe Mop4>onolllKH 
06m1U11) MO)l{e .na ce nOllenH Bp3 6a3a Ha npOCTopHliOT pacnope.n H Bp3 
OCHOBa Ha BpeMeHCKaTa esonYWfja 
Pe3ymanlTe O,!l OBHe HcnHTysaH>3 ce CHHTeTH3HpaHH Ha MOp4>OC­
TPYKT)'pHaTa KapTa Ha peOHOT KpaTOBo-3neTOBO (cn. 1). 
PACE,lJ,HH crPYKTYPH 
npH peKoHcTpYKUHjaTa Ha nHHHaMeHTHHTe palnOMHH CTpyKTypH Ha 
HcnHTYBaHHoT npocTop, ce .noj.ne .no cne.nHHTe KOHCTaTaUHH: 
- )l.oMHHaHTHH palnOMflH npasUH Ha OBOj npOCTOP npeTcTasYBaaT 
nOHrHTy.nJ1HamlHTe palnOMHH crpyKTypH co npaseu Ha npOTeral-be C3-JM 
,!lOCC3-J 1M, ICOH reHepMHo ro 38,1lp)l{YBaaT npaseuoT Ha npOTeral-beTO us 
perHOHanHHTe .nnaGHHcKH .nHcnOJ<a.UJ1H WTO r H pa3}lBojysaaT CpncKo- MS­
Ke.nOHCKI10T MaCHB 11 Bap.napCKaTa 30Ha, KaKO }lBe xpynHH reOTeKTOHCKH 
ellHHHUH CO HanOJIHO palID1'1eH COCTaS 11 BHaTpel.lIHa rpa.n6a 
- BTOPHOT .MapKaHTeH· CHCTeM Ka paJnOMHH CTpyKTypH, KOj .nOCTa 
j acHo ce rne.na Ha npHnO)l{eHaTa Mop4>oCTpYKT)'pHa XSpTa, npeTcTasysaaT 
palnOMHTe CO npaseu Ha npOTeral-be CM-J3. Toj e CHCTeM Ha PalJIOMHH 
T. Serafunovski. G. 
CJI. 1 
Fig. 1 
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CTpYKTYPH napaJIeJJHH co MapK3HTHHOT PalJ10MB.!lOIDK 3J1eTOBCK3 Pen (cn. 
1). OLUleJJHHTe crpanrrpa<J>cKH H CrpYKTYpHH OlIHOCH nOKaJKYBaaT .!len 
BepojaTHo B.IlOJ1JK OBHe PalJ10MH ,llOWJlO.!lO XOPH30HTaJIHO H BepnflCaJIHO 
DOMecTyaatbe Ha TepeHoT. PalnOMHHTe CTpYJCTYPH O.!l OBOj DOTer BO O,llHOC 
Ha crpYKTypHTe co ceBep03aD3.IlHO npOTeraJ-be npeTCTaByaaaT PalJ10MH O.!l 
BTOP pe.!l H cnope,ll Hej3HHHTe CTPYIITYPHH KapaKTepHCTHXH THe ce nOMJf3,llH 
on n peTxonHHTe. 
HOP.xTf'yltTYMIA KANA P'EOIlOf 
"PATaeo - :JI£To. 
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Fig. 1 Morphostruclural of the region Knlovo- Zlelovo 
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Cn. 1. 1. AnYBHYM, 2. 6HOTHcKo-ayrHTcKH aHJle3HTH, 3. AyrHTcKo-6110THCKH aHJlC3HTH, 
4. BynKaHoreHo-cclUIMCHTHH 6pC'fH, 5. X HJlPOKB8PUHTH, 6 . .llaUHTO-aHJ\c3HTH, 7. A yrllTCKO­
l1a6pIIJlopCKH all.QC:3MTH, 8. CTP8nl!IJHKyuoIIH ry!/lOBH H MniHM6pH11f o~ nallHToaJlJle3MTCKH 
cOCTaR, 9. EI1TYMHHo3HI1 rJlH lIl.\H H nCCO'fIUIUH, 10. U pOC.IH TYIJIIIH necO'lIlHUH, onllIlH3HpaHI1 
TyljloliH H 6pC'IM, 11 . XopIl6nClIJla-ayrMTclCo-6110THTCKH 811AC3HTH, 12. Xopll6ncHlIB 8l1,Q,e:lHTH, 
13. HrHH\l6pHTCKH ananH3HpaliH 5pe'lH, 14. K OllrnOMepaTl1. ryljlo311H nCCO'lIIHUl1 H nanopl.\H, 
15. KBaPUMOIfQOHMTnop!/lHp H, 16. r nHI1cHH KOHrnOMCpaTH'tIiH necO'lllHUH, TYIJIIIH necO'flUIUH 
H 6pe'fH, 17. Hntl16pMTM O,Q,nIUUlTCKH cocraB, 18. 6HonIT-XOpIt6neH~B BIIJlC3MTH, 19. KOHrno­
MepaTH, necO'llll1UII, JTanOp UH II BOPORH1IUl1, 20. K OHrnoMcpam, nceO'fHlIUH H 88p08I11tUH, 21. 
ra6po, 22. XnoplITCKo-cePHl.\lITCKH w KpHnUH H 41H1I}\TH, 23. nynKBHcKH UClrrap, 24. CCKYHJla­
PCH BynKancKH UCMTBp co npaUUH Ha Te'lelbe liB JTBBa, 25. BYJIXBHCKH HeK co npBaUH HB Te'lelbe 
Ha naoa, 26. OCTaToK 0.11 npcTCH Ha KlIIICJlPa, 27. n03~m1DHa npcTcllccTO CTPYKTYpa, 28. 
HCf8THUHa npcTeHecTa CTPYKTYPa, 29. YTBPJlella rpaHHUa, 30. Epo3HBHa HnH TeKTOHCKO­
ep03Holla rpallllU&, 31. rpalUtltB UB H3neaH BynKalntT, 32. r pallHlta JlS mrrp)'3HOHO M8rMBTCKO 
Tcno, 33. PaCeJlIIH CTPYKTYPH 0.11 npaa pe.n, 34. Pace.llHlI CTPYKTYPH Oll STOP pe.a, A. BynltaJlCKa 
CTpyKTypa UPH Bpa, B. C llaH'ICOClCa aYl1KBI1CKB KanJlCP&' C . BynKollckB crPYKTYPS .llY.QIIPona 
K OPHja, .D n n80H'IItS synltaJlCkO xaneJlPs. E. BynICaJtCKO crpYKTypa rpanHWTe, F. nCCJlOBCKa 
synKallcKa CTPYKTYPa. G. BynICSUCKB cTpyxrypa r on8K H. BynKBHcKB crpyKTypa IDTaJlKODHua­
TIsHTencj, I. Byrn<a llcK3 crpYKT)'Po .llc6CID1 )lCIl, J.BynxBllcK8 CTpYKTYpa IinH3BIIUH. 
Fig. 1. Alluvium, 2. Biolic-Iugilic andesites, 3. Augitic-biotitic andesites, 4. Volcanogenic 
sedimentary breccias, S. Hydroquartzitcs, 6. Dacitoandesiles, 7. Augitic-Iabradoritic andresites, 8. 
Stratificd tufTs and ignimbrites with daciticandesilic composition, 9. Bituminous slales and sandstones, 
10._Red tufTaceous sandstones, opaliscd tufTs and breccias, 11 . Hornblende lugitic-biOlitic andesiles, 
12. Hornblende andesites, 13. Ignimbrilic opaLiscd breccias, 14. Conglomerates, rufTlceous sandstones 
and merls, IS. Quanzmonzonile porphiry, 16. Clay conglomerate sandstones, tufTaceous sandstones 
and breccias, 17. Ignimbrites of daeilic composilion, 18. Biotite-hornblende andesiles 19. 
Conglomerates, sandstones, merls and limestones, 20. Conglomerates, sandstones and limestones, 21. 
Gabro, 22. Chloritic-sericitic schists and phillites, 23. Oleanic cenlro, 24. Secondary volcanic centre 
with direclions of lava flows, 2.5 . Volcanic neck with directions of lava Dows, 26. Residue of caldera 
ri ng, 27. Positivc ring stricture, 28. ncgallve ring structure, 29. Determined border, 30. Erosion or 
tectonic-erosion border, 31. Border of eXlruded volcanite, 32. Border of intrusive magmatic body, 33. 
First degree fault s\l"cture9 , 34. Second degree fault structures, A. Volcanic structure Crn Vrv, B. 
Spanc!evska volcanic caldera, C. Volcanic struc:l\lro Dudarova Konja, D. P1avic!ka volcanic: structure, 
E. Volcanic stnJctul'O Gradi~e. F. Lemovska volcanic caldera, G. Volcanic: structure Golac, H. 
Volcanic stnlcl\lre Stalkovica-Pllnlclej, l. Volcanic stnJclureDebcli Del, J. Volcanic structure Blizanci. 
- TpenfOT CHCTeM Ha P33JlOMHH CTPYKTYPM KOj HCTO TaKa e ,nOCTa 
3a6eJle)JCHTeJleH npeTCTaByn3aT pa3JlOMMTe co npanel.{ Ha npOTeraH>e CKOPO 
II-3MJlM ,neJlYMHO 3C3-HJH, B,nOJ])K KOM ,nOCTa '1eCTO ce nope,neHM MJIa,nll 
BYJIKaHCKH np0611BH M H3JlHBH BO BH./l Ha HeKOBM HlIiJlH ICynH, 06H'IHO co 
ManH pa3MeplL TaxoB e CJlY"3jOT co pa3JlOMHHTe CTPYKTYPH Ha DOTeroT UPH 
BPB-Hnl1H J<pCT (eJl. 1) Ka,ne jacHo ce 3a6eJle)J(yna e)J.eH ,n06po H3pa3eH HH3 
Ha nope,neHH BYJlKaHCKH ICynH_ 
TIPCfEHECTM CfPYKTYPlf 
npOCTOpHO, BYJlKaHCKHTe 06JlHl.tM o,n TMnOT Ha BYJlKaHCKH l.{eHTpM, 
HeKoBM, KaJUlepM M )J.p- reHepaJ1HO ce pacnope,neHH B,nOJl)J( rJlaBHMTe pa3­
T. Serarunovski, G. Pc 
JlOMHMCTpYKTYPM 
HMTeMapKaHTHM M 
6H}le M3HeCeH H 061 
(CJl. 1). Ha jyr03ana 
K3JlJlepM, o.n KOM Ka 
a KaJIe.npaTa CnaH' 
BYJlKaHCKM K3.JU{epl 
TYPH co npaBeu Ha n 
HeKOBH H rcynMco r. 
BYJlX8HCX8 Cl 
CTpYKTypa UPH BpE 
Ma, 'iMj npe'lHMK m 
reoMopq,0J10lUKM . 
HH .neJlOBH. Bo 
TpacaTa Ha peKa 
e.neH MapKaHTeH 
no.neJ1eHa, - " ....~J.u.J 
cnope.n cBojara 
Ha MJ13.Ulne $ a3H 
BYJlKaH CKa 06J1aCT. 
.neJl o.n HCnJ.H YBaH 
CTpYKTypa Ha 
Paj'laHu. OBaa 
JlOlllKH nOll3pa3eH 
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nOMHH CTPYKTYPH CO npaaeu Ha npOTerafbe C3-Jl1. llperne.aoT Ha O.llJlen­
HHTe MapKaHTHH MOP<PoCTPYKTYPHH 06J1HUH Ha HcnHTynaHHoT npOCTOp ke 
6H.ae H3HeCeH H 06paJJlO)f(eH no no.aaTOUHTe o.a MOP<PoCTPYKTYpHan KapTa 
(cn. 1). Ha jyroJana.aHHoT.aeJl o.a KapTaTajacHo ce HCTaKHynaaT ]lBe XPYllHH 
KaJI.aepH, o.a Kon Kan.aepaTa Ha U PH BpB ce Haota. Ha ceDep03ana.nmloT .lIeJI, 
a KaJIe.apan CnaH'IeBO- CKOJl..!lapUH Ha .aOJlHJiOT jyroHCTo'leH .aeJl. .[(BeTe 
BYJlKaHCKH Kan.aepli ce HaotaaT Ha TpaCHTe Ha fJlaaHUTe pa3nOMHYI CTpYfC­
TYpH co npaDen Ha OpOTeraH>e C3-JI1, a Mety HIrB ce nope.aeHu MHOry6POjHH 
HeKOBH H rynH co MaJIH paJMepH. 
BYJIKancKa cTpYKTypa apH BpB (CJI. 1- A). llpCTeHeCTaTa BYJIl(anCKa 
CTpYKTypa UPH BpB npeTCTaayua .aOCTa MapKaHTHa MoPclJoCTPYKTYPHa clJop­
Ma, '1lij Ope"lHIIK no HejJHHaTa no.aoJlra OCKa H3Hecyna noueKe o.a 4 KM co 
reoMopclJonowKH jacHo H3paJeH aYJlKaHCKH lleHTap BO Hej3HHl-ITe ueHTpaJI­
HH .aeJlOBH. Bo paMKIITe Ha OBaa CJlOJKeHa npcTeHecTa cTPYKTYpa e KOHCTa­
THpaHa BYJlKaHCKa Kan.aepa, 'fHj aHaTpeweH npcTeH e .aOCTa .a06po 3a"!yBaH 
o.a C-CI1 cTpaHa, .ao.aeKa KOH jyr e corne.aJUfB caMO e.aeH .aen Koj epaJ1lBOeH 
co pace.aH 'IlIj npaaeu Ha OpOTeraH>e C3-JI1 H CI1-J3, O.aHOCHO a.aon)f( 
TpacaTa Ha peKa lloaHWHua Ha 3ana.n, Kan,aepara e Haj Hanpe.a HapyweHa co 
e.aeH MapKaHTeH pa3nOM co npaaell CH-J3 H C .a06HDa Bne'1aTOK xaKO .aa e 
no.aeJleHa, 6n.aejKt-1Ha TOj npOCTOp ce nojaayua .a06po 3a'lynaH napa3HTCKH 
BYJlKaHCKH ueHTap co KapaKTepHCTlf'1HH KJlY)f(HH CTpyKTypH KOH ja CJle.aaT 
clJopMaTa Ha npB06HTHHTe rJlaaHH CTPYKTYPH Ha UPH BpB. 
r eOJlOWKaTa nO.[lJlora Ha eYJJXaHCKaTa CTPYKTYpa UPH BpB ja CO'THHy­
BaaT rJlaaHO upBeHH BYJJKaHCKH TY<PoBH (HHTeHJHBHO CI1J1HclJHUHpaHH H 
onaJIM3Upat£H), aBO HejJHHIITe ueHTpaJIHH .aeJlOmi ce nojaaYBaaT ceKYH.lI3P­
HH KBaplll1TH. Kan.nepaTa BO Hej3HHHoT Ha.nBopeweH npCTeH jacHo ja Map­
KHpaaT napa3HTCKH BYJlKaHCKH ueHTpH, BO BH.a Ha MJla.nH npo6HBH H H3J1HDH 
Ha ayntT-JJa6pa.n0pCKH H xopH6J1eHlla-aYrHT- 6HOTHTCKH aH.aeH3J1TH. 
BYJIl(aHCKIIOT anapaT Ha CJlO)f(eHaTa npCTeHeCTa cTpYKTypa I.(pH BpB 
cnope.a cBojan rpa,n6a H reOMOP<PoJlOillKHTe KapaKTepUCTHKH HM nplloata 
Ha Mna,nHTe clJa3H Ha aYJIl(aHCKaTa aKTlmHOCT BO KpaTOBCKO-3J1eTOBCKaTa 
ByJlKaHCKa 06naCT. 
CnaH'leBCKa BYJIKaHCKa. KaJT,aepa (CJI. 1-B). Ha xpajHl-fOT jyroHcTo'leH 
.aen o.a HcnHTYBaHHOT TepeH e YTBp.aeHa e.nHa .aOCTa KJ>ynHa rrpcTel1ecTa 
CTpYKTypa Ha no.apa'fjeTo Mety CeJlaTa Bp6H.Ua, COKOJJapllH, CmlH'IeBO H 
Paj 'laHl-f. OBaa CTpyKTypa no HejJHHaTa oo.aoJlra OCKa (ao opaaeu C3-JH) 
HMa npe'fHHK npery 7 KM, co jacHo HJpaJeHH opCTeHeCTH tPOPMH KOH ceae­
p03ana.n. JacHo ce corJIe.aynaaT .naa npcTeHH Ha Kan.aepaTa, o.a KOH MOPei><>­
JlOWKH nOH3paJeH e BH3TpeWHifOT ceaep03ana,nHO o.a c. COaH'feBO. Toj e 
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TPU'IHHOT pacnopen Ha napa3HTcKlue BYJIKaHCKH ueHTpH H HeKOBJ-i Ha 
nonpa'ljcTo HarOmi PH)l, CpeneH PH)l, M apH'IaHCKH Pall, BO 6mt3HHaTa Iia 
C. KYHrofHO, DpHKosnn, lllJIcroBo, TYPCKO PynapH H np. (CJI. 2). 
JIecHoBcKa BynKaHcxa xan,aepa (CJI. 1 - F). JyroHCTO'lHO on D JIaBHUa, 
OnHOCHO Ha rro.D.pa'ijeTo Ha JIecHoso H HeroBaTa nowupoKa OKOJIlrna, Map­
KaHTHO ce JfCTaKHYBa Hajn06po epOJHHO Ja'JyaaKHoT BYJIKaHCKli anapaT Ha 
HCfllrrynallHoT TepeH. Bo paMKJiTe Ha oaaa npCTeHeCTa cTp yKTypa .nOCTa 
n06po e Ja'lysaH BYJIKaHCKlioT ueHTap KOj so cospeMemiOT p eJIjectJ e 
npeTCTaBeH co HeKOT Kaj MeCHOCTa IImtH KpCT. OKOJIY Hero MOP<t>oJIOWKH 
MOWHe jacHo ce HCTaKHyoa JIa'lHIIOT np CTeH Ha JIecHOBCKaTa KaJI,llCpa (CJI. 
3). H a aSHOCHHMKHTe j acHo ce rJIe.naaT JIa'fHHTe rpe6eHH, so OCHoaa HJrpa­
neHH 0,[1 cmmOBU Ha Jl8811 co HrHI1M6pUTCKJ! COCTan, KOH MO)l(8T na ce CJIe.a.ar 
so CIITenenOBH Ha sYJTKaHCKaTa CTPYKTYPa, opHeHTHpaHH on UCHTapoT, KOH 
nepl l$epHj aTa I1aKo reoMopctJonOWKI1 MOWHe jacHa 11 ,ll06po Ja'tynaHa, JIec­
HoaCKaTa synK8HcKa CTpYKTYPa, cnope]1 Haw e MllcncH>e, 11M npl1nata Ha 
nOCTapHTe ¢a:m Ha sYJll(aHCKaTa aKTHBHOCT, 6Jlllej.rn Hej3HHaTa reOJlOWI\'3 
rpan6a j a CO'lHHysaaT HrHHM6pIUHTe 0]1 ,113U1tTCKH COCT88, KOH ce npO]1YKT 
Ha nocrapHTe ¢aJH Ha synxaHH3MOT. 
en. 2 BYIlK8l1CKH HCK - m TYPa, PYllHHK ,,3neToBo" 
Fig. 2 Volcanic neek - SrullI, Mine ..Zlelovo" 
T . SCTafimovski. G. 
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CJI. .3 I lallupa~cKa ell ,\lk3 113 J ICCII ODCK3Ti1 8Y;!K311Ck3 CTpYKTypa (kannCpa) 

Fig. 3 Panoramic view of Losnovo volcanic: structure (cadrcl'3) 

BYJ1JraJfcxs CTpyrrypa FOJT:U( (CJl. 1-G). CJle,nHan KpynHa ByJTKaHCK3 
CTpyKTypa OpHeHTHpaHa BO npaneu CH-J3 npeTcTaByaa BYJlKaHCKaTa crpyK­
Typa Ha nonpa'ijeTo Ha rOJlaK Koja ce Haota ceBepoIICTO'lHO OA 3J1eTOBO, 
OllHOCHO 3ana,nHO OA c. lliTaJIKOBHIla. OBaa CTpyKTypa npeTCTaDya3 HHJlHBH­
~aJIH3HpaH BYJlKaHCKH anapaT, n pOllYKT H3 DOCTapHTe iflalH Ha BYJTKaHCK3­
T3 8.XTHBHOCT, CO 3a'lYBaH BYJlKaHCKH IleHTap Kaj MecHocTa rOJIaK. OBaa 
aYJlKaHCKa CTpYKTypa HMa CJlH'fHJi KapaKTepHCTHKH KaXO JIecHoBCKaTa. 3a 
palJlHKa Oll Hea, oa,ne He ce 3a6eJle)f(aHH KapaKTepHCTH'fHH MopclJoJlOUnm 
cj>OPMH, HO jacHo MO)l(aT lla ce CJle,naT CJlHBOBH H DOKpOBH Ha IfrHliM6pHTH 
OA ,naIlHTCKH COCTaD, KOH ce Jla'lHO palBHeHl-t BO OAHOC Ha rmlBHHOT BYJTK3H­
CXH IleHTap. H OBaa H3paliiTO KOHUeHTp~f'lHO - Jla'IHa BYJIKaHCKa CTpyXTYPa, 
cIIope,n CBOHTe CTPYICTYpHO - reOJlOUlKH OC06eHOCTH, n peTCTaDyaa mjBepo­
jaTHo DP0.llYKT Ha nOCTapHTe ifla3H H3 aYJ1X3HCKan aKTHBHOCT. 
BYJTXSHCX8 cTpyKTypa mra.J1XOBHUS - naHTe.nej (eJi. 1-H). Ha Kpaj­
HHOT jyroHCfO'feH ,nen o,n HcnHtyB3HHoT TepeKjacHo ce rne,na aYJIKaHCK3 
XaJ1,Ilep3 DOMety cen3T3 TIaHTenej H illTa.mcoBHIla. BH3TpeUlHHoT npcTeH Ha 
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KaJI,IlepaTa e n06po H3pa3eH KOH jyr, HCTOK H 3anaJl, nO!teKa KOH ceBep e 
reOMOp$oJIOWKH HejaceH. HCTO TaKa H CJIHBOBHTe H3 JIaBH (np0!tYKT Ha 
nOMJIaJllue ct>33H H3 BYJIKaHCKaT3 aKTHBHOCT) jacHo MOX<3T na ce CJIen.aT ICOH 
j yr H JanaJl (CJL 4). Bo paMKJlTe Ha OBaa By JlKaHCKa CTpYKTYpa, Ha non.pa'fjeTo 
H3 KOTa 1 056, 3a'lYBaH e H BYJIKaHCKHOT HeK, lCoj BepojaTHo npeTCTaBysa 
o.eHT3p HaoBoj BYJlICaHCKH 3napaT. HajYX<HHoT Hjyro3ananHHOT n.en O!tOBaa 
BYJIKaHCKa CTpYKTyp3 !tOCTa n06po ce HCTaKHysa paD.HjanHHoT pacnope!t Ha 
p33nOMHTe, JIeneJeCTO pacnope!teHH O.ll ueHTapOT XOH nepH«PePHjaTa 
reoJIOUIXaTa non.nora Ha OBaa CnO:lKeH3 ByJlKaHCKa CTPYKTYp3 ja CO'lH­
HYBaaT xopH6JIeH!t3-ayrHT-6HOTHTCKHTe aH!teH3HTH, ICOH ce npoJlYKT Ha 
nOMJIaJlHTe ella3H H3 BynKaHCKaT3 aKTHBHOCT. JI3'fHHOT pacnope!t Ha H3nH­
BHTe !tOCTa jacHo ce fJIen3aT 00 OKOJIHHan Ha c. CnaH'IeBO. 
H a ceBepOHCTO'lHHOT nen on HCDHTysaHUOT TepeH jacHo ce rJIena3T 
nsa C3MOCTojHH BYJTJ(aHCKH ueHTpH, npoJlYKT H3 nOCT3pHTecp33H H3 BYJIX3H­
CJC3Ta 3KTHBHOCT. Toa ce 0YJIX3HCKH ueHTpH H3 nOnp3'fjeTo H3 ,Ue6eJIH ,nen 
(ceaepHO on Kp3TOBO) H xaj !teHeUlHHOT BPB Yn (cesepoHCTO'lHO O.ll C. 
E JUfJaHUJI). 
C JI. 4 CepHja 113 TycjlOBH H n8BH Oll 38n8JlHHOT 060.11 118 BynKaliCKaT8 CTpylTypa 

filTlIJIKOBHlla - CnaH'IeBO 

Fig. 4 Series of tu(fs and lavas ohhc western margin of tho volc:anic: struc:ture §Lalkovic:a - Sra~evo 

T. Scraflmovskl, G. 
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BYRXaHCXacTpyxrypa )Te6enH)TeR(cn. 1-1). BynKaHcKaTacTPYKTypa 
,l1;e6enH ,l1;en npeTcTaBYBa ,nOCTa ,n06po paJBHeHa KOHlleHTpWlHo - na'lHa 
CTPYKTYPa, jacHo H3paJeHa BO Hej3HHHoT jY)f(eH ,nen, ,no,neKa KOH ceBep T3a 
e ,nenYMHo pa3,npo6eHa H reoMop¢onoIllKH HejacHa BynKaHcKaTa aKTHB­
HOCT BO paMKHTe Aa OBOj BYnKaHCKH anapaT BepojaTHo oHna nOBeKe¢aJHa, 
OHAejKH nOKpaj r JIaBHHOT lleHTap Mop4><>nowKH jacHo ce BHJlnHBH H HeKon­
KY napajHTcKH lleHTpH npeTCTaBeHH CO penaTHBHo .n06po 3a'lyaaHH BYJIKaH­
CKH KYnH. 
BYJlKaHCKa CTpylITypa ERH33HI!H (cn. - J). IIoce6Ho reoMop¢onoIllKH 
HHTepecHa e BYJlJ(aHCKaTa crpYKTypa BO OKomrnara Ha c. IiJIH3aHIlH. OB.ne 
jacHo ce rne.na rnaBHHOT BYJIKaHCKH neHT3p YJI H napaJHTcKHOT ueRTap 
EYKOBeU. IIpOCTopoT oKony OBne BynK3HCKH UeHT1)}f e HHTeHJHBHO TeKTOH­
CKH HapyweH, TaKa IllTO Ha ,neHeWHHOT COBpeMeH penje¢ HeMa reonOIllKH 
HH.nHIUIH 3a nOCTOel:be Ha BynKaHcKH KpaTep RIlH KaJ1,IJ.epa Ho, HaMeCTa 
Ja<iYDaHHTe TOKOBH Ha naBa MapKHpaaTe.nHa npCTeHecTa CTPYKTYpa co npe'l­
HHK Ha.n 5 KM no no.no.rrraTa OCKa, Koja co H3BecHH TeUlKOTHH MO)Ke .na ce 
cne.nH KOH HI H CR, .no.neKa KOH ceBep03ana.n H Jarfa.n OBaa BYJIKaHCKa 
CTpYKT)'pa e HHTeHJHBHO HapyweRa Ha npCTeHeCTara 4><>PMa Ha OBaa cno­
)KeHa ByJIK3HCKa CTpYKTYpa YKa)f(yaaaT H na'lHO pacnope,neHHTe napaJHTCKH 
ueHTpH BO OKonHHaTa Ha BanjaHoBeu. OOnOBCKa -qyxa, foneMH PHJl, EYKO­
Beu H .np. CHTe ceKYHJJ.3pHH (napaJHTCKH) BynK3HcKH lleHTpH MO)f(aT .na ce 
c¢araT KaKO npo.nyKT Ha MaHHtPeCTaUHjara Ha BynK8HH3aM o.n rJIaBHHOT 
BYJIKaHCKH ueBTap Ha OBOj CnO)f(eH BYnK8RCKH anapaT, KOj DepojaTHo 6H 
O.lU'OBapan Ha .neHeWHHOT BpB Yn. 
f eonollJxara no,nnora Ha OBaa BynKaHCKa crpyrrypa ja CO'lHHyaaaT 
HrHHMOpHTHTe o.n .naUHTCKH COCTaB, KOH npeTCTaaYBaaT npo,nyKT H3 DOCTR­
pHTe ¢aJH Ha BynK3HcKaTa 3KTHBHOCT Ha OBaa no.npa'lje. 
Ha jY)f(HHOT .nen o.n HcnHTyaaHHoT TepeR reoMop4><>noIllKH He ce 
3a6eneX<3HH noroneMH BynKaHcKH CTpyKTypH o.n THnOT Ha CJlO)f(eHH ByJI­
KaHCKH anapaTH H/HnH KaJ1,IJ.epH, ryKY Ha OBOj npoCTOp ce perKCTpHpaHH 
MHOry6pojHH HeKOBH H BYJIKaHCKH KYD.H co M3!JH paJMepH. THe ce Haj'lecTo 
nHHHCKH pacnope,neHH B.non)f( nOHrKry,nHHanHHTe PaJJIOMHH CTpYXTYpH 
co npaaeu Ha npOTeral:be C3-JH, IllTO jacHo ce rne.na Ha nOTeroT UPH BPB­
IInaweHUH - CTPMOW - HeoKaJH - TpHDHTaHUH (en. 1». MHOry6pojHH 
HeKOBH H KYDii ce pacnope.neHH H H8 nOnpe'lH.HTe co npaBeu H3 npoTetal:be 
CH-J3, a noceoHo MapKaHTHo ce HCT3XHYBaaT B,nonlK paJnOMH3ra rpaca H3 
3neToBcKa PeKa, O,llHOCHO Ha nOTeroT 3neToBo - PaT3BHlla - IiyqHllJTe -
JIeJOBO HTH. Mop~onoWKH jacHH BYJIKaHCKH ¢OPMH KOHIllTO ce HCTaKHY­
BaaT DO rpa.nOaTa Ha COBpeMeHHOT penje¢. Ha OBOj npoCTOp ce YTBp.neHH H 
Ha no.npa'ijeTo Ha BanyjaK, Opax, EpBaHHua H .np. (cn. 1). 
' 
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Bo rpa,ll6aTa Ha BYJIKaHCKHTe HeKOBH O,ll OBa nO,llpa'ije }"IeCTBYBaaT 
rJIaBHO ayrHT-6HOTHTCKHTe 3HlleJlfTH, npO,llYKT Ha nOMJI3)l}ITe tPaJH Ha 
BYJIKaHCKaTa aKTHBHOCT H H3j'feCTO m npo6J.maaT BYJTK3HCKHTe ry$>sli Ii 
6pe'lH O,ll MHOLleHCK3 CT3pOCT. 
3AKJIYl.fOK 
reHep3J1HO rJIe,llaHO, BYJIKaHCKOTO nO,llpa'ije Ha HcnHTYBaHHOT TepeH 
KOj rH JaDJeM3 HCTO'fHlfTe ,lleJIOBH O,ll KpaTOBCKO-JneTOBCK3T3 BYJlIC3HCK3 
06JIaCT ce O,llJllfKYB3 co MHOryGpOjHH H MapKaHTHli reOMoptPonOlllKIi 06nu­
LlH KOH rH K3paKTepHJHpaaT crpyKTy pliTe Ha BYJIKaHCKJITe anapaTH. JaCHO 
ce HJ,llBOeHH IfH,llHBHLlYaJTHHTe BYJIKaHCKH LleHTpH, O,ll KOH no naT Ha etPY­
JHja H eKCTpYJHja 6HJIa I-fCtPpJIeHa JIllBa, aBO eKCnnOJIIBHaTa tPaJa H nlfPOK­
JI3CTH'IeH M3TepHj3J1 KOj tPOPMJlP3J1 npOCTpaHH H .ae6emf MaCH. 
OTCYCTBOTO Ha Map KaHTHH reOMoptPoJIOWKJI cl>OPMH BO p3MKHTe Ha 
nOCT3pme ¢3JH n3nynKaHHJMOrBep ojaTHo e Pe3YJlT3T Ha nOCTBYJlK3HCKara 
TeKTOHHKa Koja .aOBeJIa ,llO paJopyoatbe Ii HHTeHJHBHO .aetPopMHpatbe Ha 
CnO)l(eHHTe BYJIKaHCKH anapani. B o npU1Ior Ha OBaa KOHCTaTa'-lHja o.aaT H 
.aeCTpYKTlIBHHTe llejcTDa H3 paJHOBHllHUTe epOJHOHH npou.ecH. 
Ha nO,llpaqjeTo K3lleWTO ce :mcraneHH npo.r:xyKTHre O,A nOMJ13,llme 
tPaJH Ha aYJIK3HCK3ra aKTHBHOCT 4>opMHTe H3 SY1IK3RCKHTe CTpyKTYPH ce 
Jl3J1etcy no6pojHH, Ja'lyaaHH H Map K3HTHH. 
B3KBHTe JaKJI}"lOLlH npOHJJlerynaaT 0,AaH3JlH3aTa Ha MOp4>OCrpyKTYP­
HaTa H reOJlO W K3ra rpa,a63 Ha HcnHTyaaHHoT npOCTOp, 'IMH Pe3YJlT3TH ce 
HJTYCTpHP3Hli Ha npHnO)l(eHaTa MOP4>oCTPYKTYPH3 K3pra H3 peOHOT KP3To­
BO - 3JIeTOBO. 
• 
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SUMMARY 
MORPHOSTRUC11JRAL CHARACTERISTICS OF 

THE KRATOVO - ZLETOVO ORE DISTRICT 

T . Snafimovskl, G. Petrov 

Faculty or Gcology and Mining, Sup 

The tertiary volcanic activity of the Kratovo-Zletovo ore region in the 
Kratovo-Zletovo broad area represents the most important magmatic manifestation 
in the geological evolution of this area and numerous deposits and occurances of 
Pb-Zn, Cu, Au, U, Ba etc. are related to it according to their time, space and 
paragenetically. 
The development of the tertiary volcanism in this region represents one of 
the basic elements for the detemtination of the ore region Kratovo-Zletovo as an 
individual unit within the metallogenic WDe Lece-Chalkidw. 
According to the ratios of the surface manifestations of the products of the 
tertiary volcanism, which occupy an area of about 1200 km2, Kratovo-Zletovo 
volcanic wne belongs among the largest volcanic complexes in Yugoslavia and the 
ore region Kratovo-Zletovo with the surface of about 500 kro1 is situated in the 
ENE parts of the region. 
This large and volcanic complex is characterized by numerous and complex 
volcanic structural forms and different types of volcanic and volcanogenic sedimen­
tary rocks which occur as dykes, necks, volcanic heaps, stratigraphic series and 
thick effusions of lavas mainly with dacite-andesite composition. 
The evolution of this mainly intermediary caJc-al.kaline magmatism probably 
began during upper eocene (which is shown by the litostradgraphic relations) and 
with some interruptions, when displacements of the magmatic fronts took place 
from east towards west, volcanic activity wasmanifested till quaternary. StilI, the 
main activities occurred during Oligo-miocene when, in the way of explosion, 
extrusion and effusion, large quantities of pyroclastic and lava materials errupted 
accompanied by subvolcanic cross-culS of dacite-andesites. 
The polyphase and cyclic manifestations undoubtedly contributed to the 
formation of the Kratovo-Zletovo volcanogenic sedimentary complex, in which, 
besides the different types of rocks, there are various morphological volcanic forms 
like: volcanic heaps, dykes, necks, effusions of lava, volcanic calderas, concentric 
arch volcanic forms etc. (Fig. 1), typical for the structure of the volcanic apparatus. 
The centres of these complex volcanic structures are mainly related to the 
main dislocation structures with general striking NW - SE to NNW - SSE (Fig. 
1) which served as supply channels for the magmatism and the mineralization of 
this area. 
10 Geologic:a mac:edonic:a 
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The volcanic structure ern Vrv (Fig. 1 - A) represents a marking ring 
morphostructural form with a diameter in the lower axis of more than 4 km and 
geomorphologically distinctly expressed volcanic centre in its middle parts. 
The geological basis of this volcanic structure is mainly comprised of red 
volcanic tuffs. Secondary quartzites also occur in the central parts. Aecording to 
its composition and the geological characteristics this structure belongs to the 
younger phases of the volcanic activity in theKratovo-Zlctovo volcanic area. 
Spantevska Volcanic caldera (Fig. 1 - B) - This structure is situated in the 
most southcm of the investigated terrain; The diameter, along its lower axis, is 
about 7 km. long and the ring forms are much more expressed towards north-west. 
Two rings of the caldera are geomorphologically clearly seen. The inner ring 
is seen more clearly, while no morphologically distinct centre or volcanic neck have 
been determined by the investigation done so far. 
The geological basis of this volcanic structure (caldera) is somprised of 
volcano-sedimentary breccias (semi- archly arranged) and young effusions of 
augite-biotite-andcsites. 
Volcanic structure Dudarova Korija (Fig. 1 - C) - In this region another 
secondary volcanic centre stands out morphologically with well preserved concen­
tric arch forms in the western side of the structure. The volcanic activity of this 
apparatus is manifested by cross-cuts and effusions of lavas of augite-biotite-ande­
sites which Is the product of the younger phases of the volcanic activities. 
Plavitka volcanic structure (Fig. 1- D) - This complex volcanic structure 
(caldera) covers an area of about 20 km2• and is characterized by the presence of 
numerous concentric arch fonDS. On their traces there are cross-cuts and effusions 
of dacite-andesites which is the product of archly placed necks and secondary 
volcanic centres. 
The elementary geomorpholofical characteristic of this complex volcanic 
apparatus is in its polyphase formation and intensive tectonic dislocations. On the 
present erosion level of the modem relief, the main volcanic centre of this structure 
stands out with an inner ring of the caldera determined around it. 
Volcanic structure GradiJte (Fig. 1 - E) represents a continuation of the 
Plavi&i volcanic apparatus with distinct dome form. The larger part of the heap . 
was tectonically destroyed. At places with no distinct deformations sleeves of lavas 
can be foJJowed together with pyroclastites which fall from the centre to the 
periphery. 
Lesnovska volcanic caldera (Fig. 1 - F) - not far from the Lesnovo village 
. and its vicinity the best preserved volcanic apparatus clearly stands out in the 
r 
I 
with a \\\atr«.\~ 
composition C.01m t\,[\v-
No grealor 
volcanic apparatuses 
but numerous cross­
determined in the 
striking NW - SE 
Tripatancl (Fig. 1) . 
147 T. Serafunovski, O. Petrov - Morfostruktumi ... 
investigated terrain. Its main centre geomorphologically has clearly expressed 
volcanic neck at Ilin Krst. The inner ring of the lesnovo caldera is preserved around 
the main volcanic centre. 
Ignimbtites of dacitic composition which arc the result of the older phases of 
the volcanic activity comprise me geological basis of this volcanic structure. 
Volcanic structure Golak (Fig. 1 - G) - This structure represents indivi­
dualized volcanic apparatus - a product of the older phases of the volcanic activity 
with a preserved volcanic centre at the location of Golak. The main characteristics 
of this volcanic structure are: the lack of clearly expressed morphological forms , 
the presence of noticable sleeves and the occurrances of ignimbrites of dacitic 
comprosition which are archly developed compared to the main volcanic centre. 
Volcanic structire Stalkovica - Pantelej (Fig. 1 - II) is situated in the 
south-castem parts of the investigated terrain. The inner ring of this structure 
(caldera) is well expressed towards the south, east and west, while towards the north 
it is not gcomorphologically clear. The sleeves of lavas (product of the older phases 
of volcanic activity) can clearly be fol1owed towards south and west. At peak 1056 
of this structure a volcanic neck bas been preserved, which probably represents a 
centre of this volcanic apparatus. Hornblendc- augite-biotite-andesites comprise the 
geological basis of this structure. 
Volcanic structure Debeli Del (Fig. I - J) represents rather well developed. 
concentric arch structure clearly el{pressed in its southern part. Besides this main 
volcanic centre, several secondary volcanic centres are clearly seen. They are 
represented by relatively well preserved volcanic heaps. 
Volcanic structure Blizanci (Fig. 1 - J) is gemorphologically a specially 
interesting and complex volcanic structure with clearly preserved volcanic centre 
of the top U1 and its secondary centre Bukovec. The area around these volcanic 
centres is intensively tectonically deformed and has no indications of the existence 
of volcanic caldera. Still, partially preserved flows of lavas mark a ring structure 
with a diameter of more than 5 km. along its longer axis. Ignimbrites of dadtic 
composition comprise the geological basis of this volcanic structure. 
No greater geomorphological volcanic structures of the type of complex 
volcanic apparatuses have been seen in the southern part of the investigated terrain, 
but numerous cross- cuts, necks and volcanic heaps of small size have been 
determined in the region. They are arranged ina line along fault structures generally 
striking NW - SE which can clearly be seen in the lineament ern Vrv - Neokazi -
Tripatanci (Fig. 1). 
. 
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